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INTRODUCTION
In a previous communication (1) a bacteriologic and clinical
study was reported of the normal or diseased scalps of one hundred
individuals. Pityrosporum ovale was a frequent finding in all
types of scalps (by microscopic examination of scales). Micro-
aerophilic diphtheroids (cultural incidence) were found to be
frequently associated with alopecia, especially on oily scalps.
Scurf staphylococci were found to be of common incidence on dry
and oily scalps and not so frequent on normal ones or those
affected by other diseases.
The work which we herewith report continues the aforemen-
tioned study with particular attention to the flora of the face,
(especially around the nose), and with a correlation of the flora of
the scalp in these same individuals.
Mention has been made of the observations of many workers
regarding the clinical varieties of the scaly conditions of the
scalp known as pityriasis and seborrhea. The classification of
scalps which we found to be simple and yet workable and which
follows that of Sabouraud (2) consisted of five groups. The
placing of a scalp in a definite group was determined by the posi-
tive or negative clinical findings of (1) loss of hair, (2) dryness or
oiliness of the scalp, (3) scaling, and (4) the presence of acute
inflammation, evidenced by erythema, exudation or crusting.
On the whole, little difficulty is experienced in determining the
1 From the Skin and Cancer Unit and the Department of Pathology and
Bacteriology, New York Post-Graduate Medical School and Hospital, Columbia
University.
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proper group in which to place any given scalp. The factors of
oiliness, scaling and acute inflammation may also be used in the
classification of the type of skin (face) of an individual. Of
these, oiliness is perhaps the most important.
ETIOLOGY OF EXCESS OILINESS (SEBORRHEA)
The sebum, which is a holocrine gland secretion, is composed
of cholesterol, oil, cellular elements and debris. Viewpoints
regarding the orign of excessive oiliness represent two schools of
thought. Sabouraud and many others thought that it came
from sebaceous hypersecretion. The other school, headed by
Tlnna (3) contended that the sweat (a product of merocrine
glands) is the chief lubricator of the skin. When the pilose-
baceous glands become plugged with sebaceous secretion the coil
glands supply the excess oil. Ormsby (4) summarized: "It is
generally believed that the coil glands secrete fat, but how much
they supply and what part they play in seborrhea are unsettled
questions. The fact that seborrhea is most frequent and most
pronounced in regions where the sebaceous glands are largest
and most numerous is fairly good evidence that these glands,
more than the sweat glands, are active in the production of the
disease."
Seborrhea may be due to many factors. As accessory factors
may be mentioned: solar heat, racial peculiarities, the involun-
tary nervous system, sexual hormones, qualitative differences in
skin secretions, overexertion, debility, faulty nutrition, etc.
The theory that the condition is primarily of parasitic origin still
lacks definite proof. The organisms most commonly under
suspicion include: Corynebacterium acnes, Pit yrosporum ovale,
staphylococci and streptococci. Demodex folliculorum, a com-
mon inhabitant of the skin has also been considered as a cause.
Way (5) believes "that in this condition, one is dealing not merely
with an increased secretion of sebum and sweat, but with an
alteration in the composition."
FLORA OF "NORMAL" SKIN
According to Topley and Wilson (6), this subject has been
neglected. Their figures indicate that Staphylococcus epidermidis
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(Welch (7)), scurf staphylococci I and II (Gordon (8)), Coryne-
bacterium acnes and Pityrosporum ovale are commonly present on
normal skin; that Staphylococcus aureus and Sarcina spp. are
more rarely to be found, and that diphtheroids, Bacillus proteus,
Micrococcus tetragenus, pigmented bacteria, molds, spore bearing
bacteria, Bacillus smegma and Bacillus coli may be occasionally
isolated. In a series of 100 patients, Downing, Nye and Cousins
(9) cultured but two pathogenic fungi; but Staphylococcus albus
and Streptococcus viridans were frequently isolated from normal
skin, whereas Staphylococcus aureus and Streptococcus hemolyticus
were never found. Sabouraud said that it was thought that the
normal skin was very microbic, whereas actually microbes are rare
and exist as single cells rather than as colonies. Exceptionally,
one finds molds and bacilli. He found that the commonest
organism on normal skin was the gray-colored coccus of Unna.
In contrast he found on pathologic skins (excepting psoriasis,
pityriasis rosea, etc., not generally believed to be of microbic
origin) many colonial settlements of pathogenic organisms, i.e.,
Staph. aureus, Staph. albus and hemolytic streptococci. In
cases with infected surface lesions such as in impetigo contagiosa,
erysipelas, etc. the etiologic germs could be secured also from
normal intact parts of the body. Sabouraud concluded that
there is no "normal" cutaneous flora, but neither is any skin
entirely "normal."
The healthy intact skin has the power of disinfecting itself.
Arnold, Gustafson, Hull, Montgomery and Singer (10), Peck
and Rosenfeld (11), Cornbleet (12), and Hill and White (13) pre-
sent some enlightening data on this factor. Living skin, alone
has this deterring effect upon bacteria, which may be due to cer-
tain properties of the sweat and sebaceous secretions. The pH
is probably also influential, since the pH is 5.18 to 5.22 for normal
skin surfaces whereas the deeper tissues are distinctly alkaline—
and most bacteria require an alkaline medium although C. acnes
and yeasts prefer acidity.
THE PRESENT STUDY
Clinical data. The patients studied were physicians, tech-
nicians, nurses, out-patients and a few in-patients. A satis-
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factory diversity of types was obtained, and though the majority
of the patients were out-patients, and the lower income group was
thus over-represented, our results were probably not thereby
affected.
Many factors such as texture, color, presence of facial blem-
ishes, etc. were considered in classification. The best single
criterion was thought to be the presence of excessive oiliness or
conversely of abnormal dryness. We were able to segregate the
skins of 133 individuals into six groups as follows:
cases
Group la, normal, in which the skin is neither oily nor dry and is
not scaly 39
Group ib, normal, with other findings such as acne vulgaris, psoriasis,
verrucae etc 8
Group 2a, dry; no scaling and no inflammatory conditions 19
Group 2b, dry; other findings and usually scaly 18
Group 3a, oily. No other findings 25
Group 3b, oily. Other findings including seborrheic dermatitis 24
LABORATORY TECHNIC
Material was taken from: (a) the surface of the skin on the side of the nose;
(b) expressed material from the pores of this same region; (c) the scalp at the
vertex; and Cd) miscellaneous cultures from any affected parts of the body.
Scrapings were again taken from the face after a two-week interval. The areas
to be scraped were first cleansed with gauze moistened with 75 per cent alcohol
saturated with sodium bicarbonate. Scalpel.s were cleansed in 10 per cent cresol
and rinsed in alcohol. Smears were made from all original scrapings, fixed in
the flame and stained with carbol gentian violet. They were examined particu-
larly for C. acnes and P. ovale which are easily detected by this method.
The culture medium eventually adopted2 was beef extract agar (21.5 per cent)
plus 1 per cent dextrose, pH 6.8, for aerobic cultures; and beef extract broth
plus 0.5 per cent dextrose, same PH, for anaerobic growth. The rather low pH
was used to facilitate growth of the acne bacillus and yeasts, and comparative
studies indicated that the skin staphylococci and even streptococci grew well
in this medium. Only 0.5 per cent dextrose was used in broth to prevent exces-.
sive acidity for organisms kept in culture for a number of days.
For anaerobic cultures the broth was heated to drive off the air, cooled and
sealed with sterile vaseline after inoculation. These were incubated at 37°C.
for ten days. Then transplants were made to broth with capillary pipettes and
smears taken. Pure cultures were isolated in agar shake cultures.
2 Preliminarily, rather elaborate mediums were tried such as those involving
the addition of serum and ascitic fluid, and glycerine in place of dextrose. Since
there was no obvious difference in the flora secured in these ways, the simpler
method was adopted as a routine.
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The aerobic cultures were incubated for 24 to 48 hours at 37°C. and then
transpiated to small tubes of broth. After 24 hours they were streaked on plain
agar plates and single colonies removed. Representative colonies were also
smeared. The color of the colony was recorded after 48 hours since yellow some-
times did not develop before that time.
One per cent sugar broths of lactose and d-mannitol with Andrade's indicator
were used to differentiate all strains isolated. Final readings were made after
48 hours at 37°C.
The key for identifying the staphylococci was arrived at from these criteria:
color, action on lactose and mannitol, and morphology. We identified the cocci
as follows: all forming distinct chains in broth, Streptococci; those forming
tetrads and packets, Micrococci; those forming irregular clusters, Staphylococci.
We separated the staphylococci on the basis of color and sugar fermentation;
yellow colonies produced in 48 hours, lactose and mannite fermented, S. aureus;
white colonies with above sugar reactions, S. albus; with colonies, lactose fer-
mented but not mannite, S. epidermidis (Welch); white colonies, neither lactose
nor mannite fermented, Scurf Staphylococcus I (Gordon); white colonies, mannite
fermented but not lactose Scuri Staphylococcus II (Gordon). There were
occasional yellow variants of organisms with the sugar reactions of S. epidermidis
and of Scurf Staphylococcus II. These do not appear to have been previously
mentioned. Perhaps the color changes may be associated with changes in
virulence.
Other bacteria were identified from examination after the use of Gram's stain,
and yeasts and molds were readily recognized from the gross cultural character-
istics and from culture mounts. Seventy patients were especially studied, by
various culture mediums, for fungi. P. ovals and C. acnes were recorded from
the original smears, and the latter also from smears of the anaerobic cultures.
Difco wort agar was used in a number of cases in attempts to culture P. ovals in
several instances with success in obtaining the organism described by Moore (14).
RESULTS
The chief results may be noted in the tables. Table 1 reveals
the total percentage incidence of our findings. It is at once
seen that P. ovale, C. acnes, S. epidermidis and the scurf staphylo-
cocci predominate. In tables 2 and 3 those organisms which seem
significant because of their comparatively high incidence are
corrected for the location and type of skin which the patient
presented (table 2) and for age and location (table 3). In table 4
there is recorded a comparison between two cultural studies,
two weeks apart, from scrapings from the surface of the nose in
67 patients. This reveals the probability of error unless the
average of many different scrapings are taken. The error is
compensated for to some extent, provided a large number of
cases are studied.
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In addition to the individuals listed in table 3, five out of six
children (ages 4 to 10 years) showed C. acnes in smear prepara-
tions from the nose and three showed P. ovale. Of seven children
(ages 4 to 8 years) all showed both C. acnes and P. ovale in the
original smears from the scalp. Many types of staphylococci
were also isolated from these children. In one case of pyoderma
the yellow variety of scurf staphylococcus II was isolated re-
peatedly. C. acnes was also cultured from most of these cases.
TABLE 1
Percentage 'incidence of microorganisms in scrapings from the skin and scalp of
133 patients
SURFACE OF
NOSE
MATERIAL EXPRESSED FROM
The skin of the
nose si
Pit yrosporum ovale 44 24 52
Corynebacterium acnes 87 92 62
Staphylococcus epidermidis 78 76 32
Scurf Staph. I 29 29 35
Scurf Staph. II 4 4 23
Staph. epid. var 7 10 6
Scurf Staph. II var 1 3 2
Staph. aureus 3 10 6
Staph. albus 6 3 3
Micrococcus 20 18 36
Sarcina 2 3 4
Streptococcus 1 1 3
Gram negative bacilli 7 6 1
Gram positive bacilli 8 7 3
The following microorganisms were found in an incidence of less than 3%:
large diphtheroids, Aspergillus glaucus and niger Cryptococcus, Mucor, Myco-
derma, Hormodendron, Actinomyces, Alternaria, Dematium.
One negro woman and three negro children were examined and
studied to see if there might be any peculiar types or incidence
of organisms on their skins. C. acnes was found in all cases,
especially abundantly from the nose; and P. ovale in all but one
child.
DISCUSSION
Table 1 shows C. acne to be the most frequent organism on the
skin and scalp. Staph. epidermidis is nearly as frequent. P.
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ovale and Scurf staphylococcus I are of next incidence, and more
frequent on the scalp than the face. Scurf staphylococcus II
is frequently observed on the scalp alone. Pathogenic organ-
isms such as Staph. aureus, Staph. albus and hemolytic strepto-
cocci are very infrequent findings and when isolated from ap-
parently normal skin there was usually an infected lesion else-
where on the body.
TABLE 2
Comparison of the percentage of certain common organisms in scrapings from the
surface of the nose, in the material expressed from the skin of nose and isolated
from the scalp in 133 patients in six clinical groups
CLINICAL GROUPS*
REGION ORGANISM ________________________
la Ibt 2a 2b 3a 3b
(a) Surface nose P. ovate 56 0 32 39 60 47
C. aenes 79 50 84 100 100 67
S. epid. 82 63 79 100 76 75
Scurf I 23 25 26 39 28 33
(b) Material expressed P. ovate 31 13 5 33 36 33
from the skin of C. acnes 92 63 84 100 100 92
the nose S. epid. 87 50 79 83 84 92
Scurf I 33 25 16 28 36 33
(c) Scalp P. ovate 44 25 63 56 72 46
C. aenes 69 25 58 56 64 50
S. epid. 44 50 42 50 48 54
Scurf I 41 63 32 33 32 29
Scurf II 20 12 32 39 20 13
* See text for the criteria for each clinical group designated by the numerals
and letters in this Table.
f Because of the small number of representatives of class lb (8), the percentage
data is less consistent than for the other classes.
From table 2, we deduce that C. acnes and Staph. epidermidis
are of high incidence in all types of skin. They are usually found
more frequently in the follicles than on the surface of the skin;
P. ovale on the contrary tends to be found more frequently on
the surface of the nose or scalp than in expressed material from
the nose.
From table 3, it is seen that there is: in patients over fifty years
of age, a lessened incidence of all organisms except of Staph.
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epidermidis in all locations and of P. ovale in the expressed ma-
terial from the nose; a plateau type of curve for C. acnes in the
expressed material from the follicles which is highest from 35
to 50 years of age; a comparatively low incidence of C. acnes on
the skin surface in patients between the ages of 20 to 30 years,
and a high incidence of &aph. epidermidis in patients around
40 years of age.
TABLE 3
Percentage incidence, corrected for age and location,
of certain common microorganisms
AGES*
ORGANISM SKIN REGION
13—20 21—25 26—30 31—35 36—40 41—50 51—74
P. ovate Nose surf. 53 43 15 59 33 54 50
Material expr. nose 30 12 25 36 26 36 42
Scalp 46 40 55 72 60 72 50
C. acnes Nose surf. 84 75 75 86 93 90 71
Material expr. nose 69 96 95 95 100 100 85
Scalp 69 50 80 54 66 81 21
S. epici. Nose surf. 70 78 75 86 86 100 93
Material expr. nose 69 90 75 86 80 72 75
Scalp 23 25 55 54 66 63 57
Scurf St. I Nose surf. 30 31 30 22 33 45 7
Material expr. nose 15 25 25 54 33 36 21
Scalp 69 31 25 36 40 54 14
Scurf St. II Nose surf. 0 12 0 4 6 0 0
Material expr. nose 15 3 0 13 0 0 7
Scalp 30 34 20 18 20 18 21
* Ages 13—20, 12 cases; 21—25, 32 cases; 26—30, 20 cases; 31—35, 22 cases; 36—40,
15 cases; 41—50, 11 cases; 51—74, 16 cases.
It was also found that an excessively oily scalp did not neces-
sarily mean that the patient would have an excessively oily face.
There were more dry scalps than dry skins; oily scalps showed the
highest incidence of C. acnes and Staph. epidermidis, an average
incidence for P. ovale, and a very low incidence for Scurf Staph.
II; there was a rather close parallel in the flora of dry scalps and
of those with seborrheic dermatitis, but a higher incidence of
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Staph. epidermidis in the latter; scalps showing premature alo-
pecia did not show so great a percentage of C. acnes as oily
scalps.
Acton and Panja (15) thought that the morococcus was a
cultural form of P. ovate. When we took measurements of the
size of the cells and compared smears from specimens and cul-
tures, the organism considered by Moore (14) to be P. ovate
and the morococcus were seen to be separate entities. The
morococcus would seem to correspond to Microcoecus tetragenus
(Gaffky). Recently Reiman (16) has noted that M. tetragenus
TABLE 4
Comparison of the number of cultures held, gained or lost two weeks following the
initial culture from the face in 67 patients
ORGANISM FLCAN FLORA LOST FLORA AC-
P. ovale 12 25 13
C, acnes 55 11 2
S. epidermidis
Scurf Staph. I
46
12
11
11
8
17
Scurf Staph. II 1 3 8
S. epid. var
Scurf Staph. II var
3
0
5
1
7
0
S. aureus 1 6 1
S. albus 2 4 2
Sarcina 0 0 3
Streptococci
Gram neg. bacilli
0
2
0
5
0
1
Gram pos. bacilli 0 3 11
is capable of considerable morphologic pleomorphism and may
be of quite extensive pathogenicity. We noted only mild viru-
lence for the morococcus. TJnna and Sabouraud reported re-
sults similar to ours.
Comparing our data with that previously published, the lower
incidence of P. ovate from the scalp now noted (52 per cent as
against 86 per cent previously) may be due to the fact that
scrapings in this series were taken after more vigorous prepara-
tion and organisms present in superficial scales were thus dis-
carded. On the other hand, the higher incidence of C. acnes
in this series (62 per cent now as against 47 per cent in the former
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series) lies in the fact that we relied on data from smears in
addition to cultures.
Of the miscellaneous organisms secured from the skin, gram
negative and gram positive bacilli were infrequent. The former
was noted in several instances to be cultured invariably and
successively at intervals of several weeks from cer,tain individuals.
In one case when we found such an organism on the pathologic
and normal skin of a patient with sycosis vulgaris on three differ-
ent occasions, we prepared a vaccine for testing but secured
negative reactions.
CONCLUSIONS
1. The most common microorganisms found in scrapings from
the skins of 133 patients were C. acnes, P. ovale, S. epidermidis
and the Scurf Staphylococci.
2. C. acnes and S. epidermidi.s were of slightly higher incidence
in material expressed from the nose than from the surface of the
nose or scalp. P. ovale on the contrary was found more fre-
quently in the superficial scales.
3. After fifty years of age, there was a lowered incidence of all
microorganisms except S. epidermidis and P. ovale. A plateau
type of curve for C. acnes was highest in patients from 35 to 50
years of age. There was a low incidence of C. acnes on the sur-
face of the skin in patients between 20 and 30 years of age and a
high incidence of S. epidermidis in patients around 40 years of
age.
4. No particular correlation was established between ex-
cessively oily conditions on the sca][p and skin of the same in-
dividual.
5. Differences in results obtained in the series herewith re-
ported and in a previous series was considered due to differences
in technic and serve to illustrate the importance of details in
work of this kind.
6. We noted yellow varieties of Staphylococcus epidermidis
and of Scurf Staphylococcus II.
7. Micrococcus tetragenus may be synonymous with the moro-
coccus of Unna; but it is our belief that it is distinct from the
organism considered by Moore to be P. ovale.
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8. Organisms of recognized pathogenic titer were rarely en-
countered.
9. Very few fungi were secured from the face, and these were
chiefly of the air-borne variety.
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